Modulation of the skeletal muscle Ca2+ release channel/ryanodine receptor by adenosine and its metabolites: a structure-activity approach.
Activation of ryanodine receptor (RyR) from skeletal muscle sarcoplasmic reticulum by adenosine and adenosine's metabolites was studied. The purines tested increased the [3H]-ryanodine binding as follows: xanthine>adenosine>adenine >inosine>/=uric acid>hypoxanthine. The enhanced [3H]-ryanodine binding did not involve change in the RyR-Ca(2+) sensitivity and was due mainly to lower values in the affinity constant (K(d)) that corresponded with an increase in the association rate constant (K(+1)). [3H]-ryanodine maximum binding (B(max)) was much less affected. Adenosine and inosine effects were dependent on the presence beta-glycosidic bond within the ribose ring, since the combination of adenine or hypoxanthine with ribose was not able to emulate the nucleosides' original activation. Competition experiments with AMP-PCP, a non-hydrolyzable analogue of ATP, evidenced a nucleotide's inhibitory influence on the adenosine and xanthine activation of the RyR. As a result of a Quantitative Structure-Activity Relationship (QSAR) study, we found a significant correlation between the modulation by adenosine and its metabolites on RyR activity and the components of their calculated dipole moment vector. Our results show that the ribose moiety and the dipole moment vector could be factors that make possible the modulation of the RyR activity by adenosine and its metabolites.